Abstract In this paper a performance analysis of tripleThe Weibull distribution, although it was originally branch maximal ratio combining (MRC) diversity receivers used in reliability and failure data analysis, it has been recenoperating over an arbitrarily correlated Weibull fading envi-tly considered for wireless digital communication systems. ronment is presented. For the trivariate Weibull distribution The main motivation for this is the fact that it exhibits a very infinite series representations for the joint probability den-good fit to experimental fading channel measurements for sity function (PDF) and the cumulative distribution function both indoor and outdoor terrestrial radio propagation envi-(CDF) are derived. Moreover, a novel analytical expression ronments [6] , [7] . Additionally, in [8] trarily correlated Rayleigh random variables were presented.
Introduction
multivariate PDF and CDF with arbitrary correlation were derived and the correlation matrix was approximated by a Diversity reception techniques have received a great deal of Green's matrix. Similarly in [12] , the Green's matrix was research interest because of their possible use in mobile pho-used to approximate the correlation matrix of L-branch senes or base stations. In diversity reception it is frequently as-lection combining (SC) receivers with arbitrary correlation sumed that the antennae are sufficiently separated so that the and the outage probability for lognormal fading channels has combined signals are independent of each other [1] . Howe-been obtained. In [13] expressions for multivariate Rayleigh ver, this assumption is not always valid, e.g., for applications and exponential PDFs generated from correlated Gaussian employing small size terminals. As a result the received si-random variables were presented. Furthermore, in the same gnals are correlated with each other, which leads to a reduced reference a general expression for the multivariate exponendiversity gain. Performance evaluation of correlated diver-tial characteristic function (CF), in terms of determinants, sity systems requires the use of multivariate statistics [1] .
was also derived. More recently, the joint PDF, CDF and the Several spatial correlation models have been proposed moment-generating function (MGF) for the bivariate Weifor the performance analysis of various wireless systems bull distribution have been analytically derived [14] . The The most widely used are the constant and the exponential multivariate Weibull distribution has also been studied for correlation models [1] . For the first one, the correlation de-the exponential and the constant correlation case with equal pends on the distance among the combining antennas and average fading powers. However, to the best of the authors' therefore it is more suitable for equidistant antennas. For knowledge, an analytical performance study of triple-branch the second one, the correlation among the pairs of combined MRC receivers operating over an arbitrarily correlated Weisignals decays as the spacing among the antennas increases bull environment, has not yet been presented in the open te- [1] . Thus, the exponential correlation model corresponds to chnical literature. Thus, this is the subject of our paper, whethe scenario of multichannel reception from equispaced di-reby we present the statistical characteristics of the trivariate versity antennas. This model has been widely used for perWeibull distribution and then we apply the developed theoreformance analysis of space diversity techniques [2] , [3] , [4] tical results to the performance analysis of a 3-branch MRC or multiple-input multiple-output (MIMO) systems [5] . Horeceiver.
wever, in this paper, the arbitrary correlation model is used and analyzed. This is due to the fact that it is more generic 2 ttsia hrceitc and it doesn't involve antenna limitations, thus it includes the two previously mentioned models as special cases. ,uu, = w! 5 E(<Yl la22<K33)
Using (12), the MGF of the SNR for the trivariate Weibull with '1 + 'S2 + I{3 =W. Substituting (7), (13) and (14) The outage probability is defined as the probability that rYmrc -10 -5 0 5 10 ' falls below a predetermined threshold aYth and is given by 
